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Abstract: This paper gives the presentation of the engineering ethic course at The University of Montenegro. 

Several events that as engineering, but not only as engineering, solutions had catastrophic consequences influenced the popularization and 

more and more frequent considerations of the engineering ethic, hence it forced the engineering profession to face with deficiencies in 

technical and executing practice, as well as the standards of etic. 

There are few universities in the world in the area of technical faculties where an engineering ethic is studied. The syllabus of engineering 

ethic at The Faculty of Mechanical Engineering in Podgorica has been divided into six parts, according to the principles and standards of 

traditional ways of the studying engineering ethic.  
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1. Introduction 

Former president of the USA, Herbert Clark Hoover, argued 

that an engineer‟s responsibility is higher in comparison to the 

members of other professions because his works are highlighted, 

placed on an open field and everyone can see them. An engineer 

cannot simply hide his deficiencies by attacking his opponents, 

hoping that people will soon forget them. An engineer cannot 

simply negate that he had done something [1]  

Samuel Florman argues that a conscience is the basis of the 

engineering ethic. This theoretician doubly considers an engineer‟s 

conscience. On one side, conscious engineers, for him, are 

professional engineers. Florman estimates that 98% of engineers‟ 

mistakes were caused by their inexperience, while remaining 2% 

include greed, fraud, dishonesty and negligence. [2] 

Everyone makes mistakes, but no one is not paid to repeat his 

mistakes. Hence, the measures taken for observed non-

concordances tend not to repeat these mistakes.  

Everything is easy when mistakes are small, and consequences 

minimal. 

Problems always rest on bigger misses. They are visible, 

although they are often tried to be hidden. 

Profession must be respected. The occupation‟s professionalism 

must dominate. 

Such type of professionalism must comprise an ethic.  

This was the main reason for introducing ethics onto the 

engineering field. Everything that engineers do, poses its effects on 

others. Since the subject of professional ethics is the way on which 

members of any profession should influence others during 

executing their professional tasks, engineering ethic is one of the 

engineering aspects, hence the education of engineers should have a 

course of engineering ethic. [3] 

This paper presents the need for studying of engineering ethics 

and presents the standards valid for engineering ethic. The 

traditional approach is the basic guideline and course taught at The 

university of Montenegro. 

2. Historic observation 

Based on papers [3], [4] and [5], historic development of 

engineering and the inclusiveness of ethic in this process can be 

expressed through five phases:  

Phase one: The creation of specialized schools of technical 

engineering education such as the École Nationale des Ponts et 

Chaussées (founded 1747), the École Polytechnique (1795). In 

Britain in 1812, a special Royal Engineering School was set up at 

Chatham as a result of the experience in the Peninsular War that 

revealed the importance to the outcome of the war, of fortifications. 

The University of Karlsruhe was formed as a polytechnic school in 

October 1825. The basic role of responsibility of soldiers is to obey 

orders; together with technical engineering competency this role 

responsibility is inherited by the engineering corps.  

Phase two: The creation of professional engineering societies 

independent on the military. Examples include the British 

Institution of Civil Engineers (granted a royal charter in 1828) and 

Institution of Mechanical Engineers (1847), the American Society 

of Civil Engineers (ASCE, in 1852) and American Society of 

Mechanical Engineers (ASME, in 1880). 

Phase three: Formulation of the first explicit codes of conduct. 

The explicit adoption of codes of conduct by professional 

engineering societies did not take place until early in the 20th 

century. Such obligations are, for instance, the primary obligations 

of the 1912 code of the AIEE and the 1914 codes of both the ASCE 

and ASME. 

Phase four: Ethics code revision. In response both to further 

changes in the profession itself and to transformations of the 

societal context within which engineers work, revisions and 

reformulations of ethics codes began to take place in the middle of 

the 20th century 

Phase five: New engineering challenges. Rapid development of 

new technologies, demands of Industry 4.0 and fast spending 

resources, drastic endangerment of the environment and alienation 

of a man, ask and should establish new ethical principles 

demanding a total management of responsibility and specific forms 

of societal responsibility that cannot bypass even engineering 

profession. In the 1980s, intensive campaign for the inclusion of 

ethic in the process of engineers‟ education begun.  

Several events influenced the popularization and more frequent 

thinking about engineering ethic, that, as engineering, but not the 

only exclusively engineering solutions, had a catastrophic 

consequences, hence this forced the engineering profession to face 

with deficiencies in technical and executing practices, as well as in 

the standards of ethics. Only some of them are listed:  

1. Chernobyl – nuclear catastrophe [6], [7] 

2. Ford Pinto - cost benefit analysis [8], [9] 

3. Challenger and Roger Biosjoly (first whistler [9], [10] 

4. Columbia – damage of left wing [11]  

5. Pad DC-10 – opening doors of a storage space. [12], [13]  

6. Earthquake in Fukushima [14] 

7. Volkswagen - test diesel fuel emission [15] 

It all had lead  to defining  5 crucial reasons for the studying 

engineering ethics in the education of engineers, and these are the 

following: 

1. Argument of ambivalence. Contemporary technology is 

twofold, and its effects are ambivalent, namely the basic knowledge 

is used for good or bad purposes  

2. Argument of use. New technologies and new technical skills 

are not ethically neutral, because each of them influence the nature 

and acts inside a society, hence an engineer must have an 

opportunity to prove each his activity taking ethics into 

consideration.  
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3. Global argument. Contemporary technology and 

technologies are omnipresent and thus represent global dimensions 

both in space and time. Far-reaching consequences of some of new 

technologies are not possible to be foreseen.  

4. Argument of solidarity. Present activity of technologies 

must respect the principles of ecologic etic. Hence, it is reasonably 

to warn of natural values, saving resources and ownership rights 

and discuss about the development of global ethics and total 

management of responsibility. 

5. Metaphysical argument. Apocalyptic potential of 

technology can jeopardize a man‟s existence, hence ethics 

reasonably faces with the metaphysical question if and why the 

mankind should exist? [16]  

A significant impact on the development of an engineering ethic 

are the changes in accreditation criteria for US engineering schools. 

Accreditation Board for Engineering and Technology (ABET) 

recommends the study of ethics so that students acquire „an 

understanding of professional and ethical responsibility‟, will 

potentially elevate the prominence of instruction in engineering 

ethics and the societal context of engineering. [17], [18] 

UK STANDARD FOR PROFESSIONAL ENGINEERING 

COMPETENCE indicate  five generic areas of competence: 

A. Knowledge and understanding 

B. Design and development of processes, systems, services and 

products 

C. Responsibility, management or leadership 

D. Communication and inter-personal skills 

E. Professional commitment 

It is recommended for a part of area E that the professional 

review involves the demonstration of, or discussion of, your 

position on typical ethical challenges [19] 

Based on papers [20], [21], [22], it can be stated that the scope 

of engineering ethics comprises the following; 

1. Ethical Theory & Moral Reasoning 

2. Profession and societal role  

3. Engineering responsibility  

4. Global issues 

5. Engineers‟ rights  

6. Engineering & Business (figure 1) 

 

Figure 1. The scope of engineering ethics 

 
The application of new scientific achievements, development of 

new technologies, more and more highlighted demands for 

unavoidable use of Industry 4.0 indicate new engineering 

challenges, as well as ethical problems. Today, engineering 

knowledge becomes out-of-date within four years, hence it places a 

constant need for innovation of knowledge, and engineering ethic as 

well. (Figure 2) [23] 

 

Figure 2. Outdating of knowledge in the engineering ethic. 

Therefore, new dilemmas have already been placed in front of 

engineering ethic which should take into account a total 

management of a profession‟s responsible activity, and eliminate 

traditional ways of studying. [24] 

3. Engineering ethic – general 

Like all other professions, engineering ethic develops itself as a 

group of values and norms that engineers should respect while 

doing their professional work. [25] 

Engineering ethic belongs to the professional ethics and it 

researches and sets standards for engineering obligations towards 

the public, ordering parties, employees and their profession. As it is 

obvious according to the Figure 3, engineering ethic belongs to 

professional ethics, while informatics, ecological and business 

ethics are separately treated due to their social importance. [26] 

 

Figure 3. The division of ethics 

An engineer in a professional sense should offer solutions based 

on his competence and knowledge, but he cannot act morally 

though he is constantly pressed by a tendency to constantly find the 

most economical solution.  

During demanding education process, engineering skills must 

be initiated (a little bit of it is present in practice).  

The most comprehensive value in engineering is a responsible 

professionalism. This topmost value implies to four categories:  

1. Virtues of concern for a public good – focused on a client‟s 

and the public‟s benefits. A minimal virtue is benevolence, namely 

a tendency not to make damage to other people. As Hypocrite once 

concluded saying about medicine:  „Above all, do not make 

damage“. Engineering code of ethic professional behaviour rest on 

benevolence, prevention and removal damages made to others.  

2. Virtue of knowledge – means management of technical 

skills characterising good engineers. Therefore an engineer in his 

education phase must posses both practical and theoretical 

knowledge, and thus well prepared for the jobs he executes. Within 

Religious ethic 

Ethical 
theorie
s 

Professional 
ethic 

Busines
s ethic 

Ecologic
al ethic 

Informatical 
ethic 
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his activities, an engineer, especially today within the technological 

society with a higher rate of changes, must be creative. 

3. Virtues of team work – are very important because they 

enable engineers to work with others from his and other 

professions. They include collegiality, readiness to cooperation, 

loyalty and respect for legitimate authorities. A team, of course, 

must be managed by leader quality in responsible use of power and 

skills to motivate team members to follow set goals. 

4. Virtues of self control– represents a virtue that means 

calmness and thinking based on facts, enabling thus affection and 

transition from thinking into an action. Therefore, this virtue 

assumes; self control, perseverance, loyalty to principles, self-

respect and integrity.  

A practical use of ethical principles in engineering activities is a 

key problem of engineering ethic. Engineering ethic can be 

equalized with no one theory of ethic, because the field of its 

activity is the tendency to achieve a solution which is adjusted to 

technological achievements and clear ethical principles such as 

dedication to truths, objectivity, security and similar.  

Within such an ambient, an engineer makes decisions based on 

his knowledge that means the respect for laws and standards of his 

profession, based on engineering methods and skills as well as the 

use of scientific discoveries and mathematics, what is related to 

quality, security, health, the environment ... (Figure 4) 

 

Figure 4. The impact of engineers’ decisions 

Of course, engineering task is almost always creative, hence an 

engineering decision itself is based not only on this given 

knowledge, but also must respect moral principles expressed in 

engineering ethic, to respect legal norms, all accepted standards, 

more and more, but it is impossible for it not to be  often in a 

sandwich of power and culture. (Figure 5.)  

 

Figure 5. The dimension of engineering decision 

Engineering ethic indicate three following key engineering 

duties: legal, professional and moral. This relation is presented in 

Figure 6.  

 

Figure 6. The classification of ethic of decisions 

As presented in Figure 6, the first quadrant is the only one of 

eight in total where the condition of professional, moral and legal is 

satisfied.  

The way on which such choices are determined, analysed and 

retained, or given up, makes the basis for the research of 

engineering ethic. The assessment of engineering ethic, regardless 

of the fact that this term is very unpopular, is the way to prove that 

in this area there are choices that basically contain moral elements 

in itself.  

4. Engineering ethic – The University of 

Montenegro  

The most frequent causes of engineering solutions, leading to a 

nonconformity are [26]: 

• Insufficiently wide sights, which in the form of very narrow 

sights oriented to traditional ways, cannot see convenient 

alternatives, and in form of a group thinking promote a conformity 

against a critical thinking.  

• Incompetence of an engineer who perform technical tasks. 

• Shortage of time or shortage of adequate material, what can 

be assigned to bad management.  

• Introvert mentality keeping information inside individual 

chambers, instead to share them with others.  

• Idea that there are engineers for security somewhere along a 

hierarchy line, who will care about possible problems. 

• Improper use or disposal of products by unconscious owners 

or users. 

• Dishonesty and pressure from management to bypass rules. 

• Neglect of the functioning of products after being sold and 

during their use.  

Therefore an engineer, in constant consideration of his solutions, must 

also respect ethical issues and to treat permanently his process.  

Engineering ethic should be today studied at all technical 

faculties.  

Thence this course has been established at the University of 

Montenegro since 2016.  

This course, as compulsory, is attended by the students of study 

subject mechanical engineering, while the students of study subject 

Road transportation ( The faculty of mechanical engineering ), as 

well as the programs of Energetics and automation and Electronics, 

Telecommunications and computers ( The faculty of electrical 

engineering) attend this course as optional. 

About 350 students at the first term of their first academic year 

attend this course annually. 
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The structure of thematic units is defined by Table 1.  

Table 1. Engineering ethic (thematic units in their percentual 

share) 

1. Profession engineer 10% 

2. Ethic (theory) 15% 

3. Engineering ethic and ethic codes 35% 

4. The biggest mistakes 15% 

5. Montenegrin mistakes 10% 

6. Other ethics 15% 

The first part that is related to the historic development and 

societal role of engineers, profession and engineering profession is 

studied in order that students understand the importance of their 

profession, its characteristics, and the way of defining profession. 

Since this subject is positioned in the first term, engineering is 

supported on the profession. The basic characteristics of 

engineering activities, activities most frequently performed by 

engineers with the historic development of engineering profession 

in the context of four industrial revolutions are given. The separate 

part is given by the relation of the engineers‟ competence once and 

today. 

The division of ethics is presented in the second unit. The stress 

is on the relation between ethics and moral. Ethical principles also 

belong to this part. Of course, five ethical tests are indicated. A 

separate part is dedicated to a moral reasoning. 

The third chapter is crucial for engineering ethics. The biggest 

part of learning is related to an engineer‟s duties, ethic problems 

with which an engineer faces and the ways of problem solving. 

Since the responsibilities and competences are the assumptions for 

successful functions of engineers, these occupy special place in the 

studying. This part comprises engineers rights, engineer‟s virtues, 

privacy, corruption etc. Since a profession is recognised through 

ethical codes, codes of ethics in: Engineers chamber of Montenegro, 

the university of Montenegro, ASME, IEEE…are presented.   

Learning is a complex process, it occurs when an engineer 

himself experiences any situation or see others facing a situation. 

Learning by mistakes is very fine teaching techniques or teaching 

method generally speaking. [27] From this reason, case studies of 

internationally known (12 examples) in the fourth part and 

Montenegrin specific (6 examples) in the fifth part are studied. 

As engineering ethics must be observed in the context of its 

environment, globally as well, the basic ethics of business, ethics of 

the protection of the environment and information ethics are 

studied. Hence, the final part of the syllabus is related to short 

overview of these ethics and their interdependencies with 

engineering ethic. 

5. Instead of conclusion  

Engineering ethic today should be taught at all technical 

faculties.  

Several events that as engineering ,but not only engineering, 

solutions, had catastrophic consequences influenced the 

popularization and more frequent thinking about engineering ethic, 

and it forced engineering profession to face with the deficiencies in 

the technical and executing practice, as well as standards of ethic. 

The recommendations of accreditation bodies for high 

education obviously have important impact on the inclusion of the 

course from Engineering ethic at all technical faculties. 

Key arguments for inclusion of engineering ethic are: 

ambivalence, applicability, solidarity, globalism and metaphysics of 

engineering activities. 

The majority of authors agree that six key areas present the 

determinations of the engineering ethic course, and these are: 

profession & societal role, ethic theories & moral reasoning, 

engineers‟ rights, responsibility, global impact and engineering & 

business.  

All these assumptions were the basis for the establishment of 

the engineering ethic course at The University of Montenegro that 

has been taught there since the academic year of 2016.  

Since this course has been traditionally taught based on the 

examples that had undesired consequences, separate part of the 

course is dedicated to the studying of such internationally known 

cases, as well as the specific, less known, Montenegrin cases.  
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